The main object of this paper is to investigate some properties of σ -type polynomials in one and two variables. MSC: 33C65; 33E99; 44A45; 46G25
Introduction
In , Thorne Appell sets may be defined by the following equivalent condition: {P n (x)}, n = , , , . . . is an Appell set [-] (P n being of degree exactly n) if either (i) P n (x) = P n- (x), n = , , , . . . , or (ii) there exists a formal power series A(t) = ∞ n= a n t n (a  = ) such that
A(t) exp(xt) =
∞ n= P n (x)t n .
Sheffer's A-type classification
Let φ n (x) be a simple set of polynomials and let φ n (x) belong to the operator
with T k (x) of degree ≤ k. If the maximum degree of the coefficients T k (x) is m, then the set φ n (x) is of Sheffer A-type m. If the degree of T k (x) is unbounded as k → ∞, we say that φ n (x) is of Sheffer A-type ∞.
Polynomials of Sheffer A-type zero
Let φ n (x) be of Sheffer A-type zero. Then φ n (x) belong to the operator
in which c k are constants. Here c  =  and Jφ n = φ n- . Furthermore, since c k are independent of x for every k, a function J(t) exists with the formal power series expansion
Let H(t) be the formal inverse of J(t); that is,
Theorem (Rainville [] ) A necessary and sufficient condition that φ n (x) be of Sheffer A-type zero is that φ n (x) possess the generating function indicated in 
in which H(t) and A(t) have (formal) expansions
where Polynomial of σ -type zero [9, 11] Let {p n (x)} be a simple set of polynomials that belongs to the operator
where b i are constants, not equal to zero or a negative integer, and T k (x) are polynomials of degree ≤ k. We can say that this set is of σ -type m if the maximum degree of T k (x) is m, m = , , , . . . . A necessary and sufficient condition that φ n (x) be of σ -type zero, with
is that φ n (x) possess the generating function
in which H(t) and A(t) have (formal) expansions
and
Since φ n (x) belongs to the operator J(σ ) = 
Main results

Theorem  If p n (x) is a polynomial set, then p n (x) is of σ -type zero with
It is necessary and sufficient condition that there exist formal power series
where θ = xD.
Proof
, where i = , , . . . , r, be a solution of the following differential equation:
On substituting z i = xH(ε i t) and keeping t as a constant, where
This can also be written as
Operating J(σ ) on both sides of Equation () yields
Since J(σ ) is independent of x, using the definition of σ -type [, ], we arrive at the conclusion that p n (x) is σ -type zero.
Conversely, suppose p n (x) is of σ -type zero and belongs to the operator J(σ ). Now q n (x) is a simple set of polynomials, we can write
where ε  , ε  , . . . , ε r are the roots of unity. Since q n (x) is a simple set, there exists a sequence c k [] , independent of n, such that
On replacing n by n + k, this becomes
n (i is independent of n, where i = , , . . . , r), this becomes
n t n , by using Equation (), we get
This completes the proof.
Theorem  A necessary and sufficient condition that p n (x) be of σ -type zero and there exist a sequence h k , independent of x and n, such that
where
Proof If p n (x) is of σ -type zero, then it follows from Theorem  that
This can be written as
Sheffer polynomials in two variables [12]
Let p n (x, y) be of σ -type zero. Then p n (x, y) belongs to an operator
which c k are constants and c  = . Since
Theorem  A necessary and sufficient condition that p n (x, y) be of σ -type zero, with
in which
 are zero and i is independent of n. http://www.journalofinequalitiesandapplications.com/content/2013/1/241
. . , c q ; w i ) be the solutions of the following differential equations:
On substituting z i = xG(ε i t), w i = yH(ε i t) and keeping t as a constant, where
Operating J(σ ) on both sides of Equation () yields
Since J(σ ) is independent of x and y, thus we arrive at the conclusion that p n (x, y) is of σ -type zero. http://www.journalofinequalitiesandapplications.com/content/2013/1/241
Conversely, suppose p n (x, y) is of σ -type zero and belongs to the operator J(σ ). Now q n (x, y) is a simple set of polynomials. We can write
Since q n (x, y) is a simple set, there exists a sequence c k , independent of n, such that
Theorem  A necessary and sufficient condition that p n (x, y) be of σ -type zero and there exist sequences g k and h k , independent of x, y and n, such that
where υ( 
